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NOVEL ORTHOSOMYCINS FROM MICROMONOSPORA 
5 CARBONACEA 

10 
suMMARY OF THE IMIENTJON 

Compounds A. B. C, D. E. F, G, H "1d J have bean isolated from 1he 
fermentation btoth of the microorganism Mbomonospcn Calbcnaosa Mir 

1 s AMcana designated sec 2146. These compounds were identifl&d as 
orthos0myci1s. These compounds are antl>acterial agents. A component 
from the culure. compound A. was found to be the mast pctsnt 
antibacterial agent. 

'The invention Mlates to novel antl>actarial compounds A. B, C, D, E, 
20 F, G. H and J, and their preparation, and to compositions containilg sudl 

compotftls. 1his hvention also relates to a fennentation broltt of 1he 
microorganism Micromonospora Otmonacaa var AMcana, and the 
component parts thereof obtainable by cultivation of a pure culture of 
Mietomonospora Carbonacea var Attana. 

25 The invention relates to the microorganism~ 
Cetbaaaoaa Mir AMcana • Another aspect of the Invention Is directed to 1he 
antibiolio complex produced by cultivali'lg a strah of Miaoma10SponJ 
Qlrbonacea wrr AMcana in a pH and temperature controlled aqueous 
nutrient meclum having asslmlable aourcas of carbon and nitrogen \l'\der' 

so COi dlolled StDnerged aerobic condlions until a canposition of matter 
havilg substantial antibiotic actMty iS poduced. A maJor component dthe 
culture of the Pf8Slnt invention ls antlbiotiC 13-384, component 1, as 
disclosed in U.S.P. 4,597,968, which is hereby~~ by reference. 
(Anolher major campanent of the aJlture is the conaspondilg niboso 

35 analog.) However, the present invention clains other compounds of the 
cu1ture as described below. 
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The present invention fs also related to an anttiotic composition 
comprising a phannaceutfcally accepable canter and an antl>ioticaDy 
effective amcult done or more campounds setaotad Iran the ;roup 
ccnsisli1g d campounds A. B, C, D, E, F. G. Hand J. The present Invention 

IS Is also related to a melhcd of 1111111 lD a bacl8rlaf Infection which comprises 
adninistering an antibtoUcally effeclNe amount of one or more campounds 

selected from the gmup ccnslsUng of campounds A. B, C. D. E. F, G, Hand 
J. 

10 

15 

20 

DESCRIPTION OF THE BGUBES 

F1gures 1. 2, 4, 6, s. 7 and 8 are proton NMR spectra for 
Compounds A. B. E. F, G, H, and J, respective1y. Figure 3 ls a prgton 
NMR spectra for a mbdure Compounds C and D. 

PETAILED DESCRIPTION OE THE INYENDON 

FERMENTATION OF THE MJCBOQBGANISM 

One mL frozen culture of &ficloma'lospora caltonaoea subspecies 
Aticana. strain PF&3 was uansfen'8cl into a 300 ml Erlenmeyer shake 

25 flask containilg 100 ml of seed medium. The medium composition (gll) 

was as follows: beef extract (Difeo) 3, Tryptone (Difeo) 5, Ceretcse {CPC. 
2001) 1, potato dextrln (Avebe, WPD-650) 24, yeast e>dlact (Univmsal, 
Tastone) s. cafcUn carbonate (Pizer, Albag1os) 1, and alcone defoamer 
(Un1on Carbide, SAG-471, 30% suspension) D.3 mUL The flask was 

30 Incubated 48 hola'8 at 30oC with agitation (300 rpm, 1 Inch stroke), and 30 
ml of the culture were transferTadtO 8>C2 L flasks. each containilg 500 ml 
of the same seed medium. Followlng e hours of Incubation as before, the 

3 l culture was transferred Into an hocu1ation fermenter contahing 300 L 

of the same medium for an additional 24 hours of cultlvation. Finally, the 
35 contents of ht inoculation fermailerwere transferred to a latgerfennenter 
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ccnainhg 10.000 L of producticn medium. 'The composition ot the 

production meclum (GIL) was as folows: yeast exbacl 5, meat peptone 
(Marcor, type PS) 8, C«elose 22. corn steep powder (Manx>r) 2. Pof8tO 
daxtril 60. boiled tinseecl oil~) 4, calcit.m C&lbonate 4, ocbalt 

5 chloride-6 Ha() (Marnclcrodt) o.cm, sl1icone defoamer o.s ml.JL 1he 
ferma1tation was conducted at 3600for 120 to 140 hours under aeration 
and agitation maintaining the dissolved oxygen between 50 to 100% 

saturation. 'lheferma dation was carried outwlh 80-240 standard cubic 
feet per minute air flow for about 120 ·130 hours. 

10 
ISOLATION 

1he fermentation broth was cooled to about 2500. One half of 

15 the fermentation broth was transferred to a sepmate wsse~ agitated and 

adjusted With 2 N NaOH to pH 10.5. A 300 L XAD-7 resin (Rohm & Haas 
non functional mytic ester polymeric adsorbent) was charged to fie 
fennentatia1 broth and agilated for 0.5 hours. lhe pH was lowered to 9.25 

and agitated for 3.5 hours. The pH was further lowered to 7.00, and the 
20 resin was separated form the brolh by screening. Tap water was used to 

wash the resin free from both broth and myoelia. The second haH of the 
fermentation broth was pmcessed ~the same way. 

About SOO L of adsorbed resin was charged to a 500 L 
25 tapered column contatling 100 L deionized water. The resin was washed 

wilh upftow. After dropphg the aqueous level to the rasin bed, the resin 
was washed doulmtlow \\th srx> L d delanlad water.1ba antt>iotlc was 
eluted tram fie l9Sin downlbw by chmging the oohmn wlh 900 l elhyl 
acetate (pre.washed wlh 1.40 L of 0.1 M sodium phosphate monobasic 

30 bulfa'. adjusted to pH 8 wllh 8CXlurft hydloxtde) at 10 l.Jminutes. The eluate 
was colecled h 150 to 200 L cuts. 1he antibiotic complex contalnilg CUls 

were combined and extracted with 140 L of 0.1 M sodium phosphate 
monobasic. adjusted to pH 8 with sodium hydroxide, then with 2 x 60 L 

deionized water. 1he ethyl acetate la)'9rwas vacuLm concentrated at fess 
35 than 30oC to one tenth the original volume (about so L) with azeotropic 
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distilation of residuat water. lhe concaatrate was ~ted into 100 L of 
heptane (2 ~). 1he precipitate was filtered and dried at about 25oC 
in a vacuum oven uq a nitrogen bleed to give 5.2 to 6.5 kg of crude 
material (2.6toa1 kg of antiltiic complex). 

OXIQADQN 

Wilh agltaticn, 10 lo 11 kg of the crude anttlotic ccmplex 

1 o wece dissoNad in 10 wlumes of BCWO ethyl acetate-acetone to oxidize the 

nlroso campanent of the complex of 1he anlibiotic 13-384. Two kilograms 
of sodilln blcatbonate and 50 g of vanadyt acetyaeetonate catalyst W8l9 

added. 5.5 L ttrl1buty1 h)ldroperoxide, (3 M solution In 2.2,4-trimeliyl 
pentane) were added slowly over 0.5 hour while 1he temperatUre was 

15 maintained at 25 to aooc. 1he progress of the oxidation was monitored by 

by HPLC (h~ press~ liquid chromatography). Additional catalyst was 
added when needed and agitation of 1he reacucn mixture was continued 
untlthe readicn was~ 

20 INITIAL PLIBIFICATION 

Approximately 2.5 kg of crude oxidized material was 
dissolved in 9 L of ethyl acetate and applied to the head of a 10 foot by 1 
foot diameter column packed w1th 70 kg of bare irregular &ilea geJ (70 to 

25 250 p.m) In lsopropyl acetate (The solvent can also be 80120 ethyl 
acetate/heptane). The column was eluted with lsopropy1 acetate at a flow 
rate of 5 to 7 Uminute at 35 pounds per square Inch gauge. Fractions 1 , 2, 
and 3 w.e collected as 200 L cuts. The antibiotic components were 
monitored by HPLC and TLC • The solvent &ad for TLC chrornatographies 

30 was 9:1 methylene chloride-methyl aJCohol. Fractions 5 to 11 which were 
enriched ., the main antibiotic component were combined and vacuum 
concentrated to about 8 L at less than SOoc. lhe main cut was isolated by 

adding the concentrate to 2 volumes of heptane with agitation. The 

precipitate was filtered and dried In a vacuum oven at about 25oC with a 
35 nitrogen bleed to obtain 1.2 kg of product. The head cut fractions 3 and 4 
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which were enriched in Impurities ware prcocessed in a simlar manner to 
obtain 0.4 kg of product. The tail cut fractions 12 to 15 which were enriched 
i\ impurities, •re prcocessed in a similar manner to obtain 0.2 kg of 
product. 
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Further PurHjcation of the Antibiotic Complex 

6 The purification was accomplished in a two step 
chromatographic procedure. Both head (ID 33285-104-2) and tan cuts 
(ID 33285-104-1) obtained from Initial purification were first 
chromatographed under medium pressure conditions with diol­
bonded silica gel (4o-63 µ. Irregular media). The column was 

1 o equtnbrated with a temary mixture of CH2Cl2:Heptane:MeOH (60:40:2 
vfvlv) at a flow rate of 30-50 mllmln. with nitrogen gas. After sample 
application, 2.4 L-2.8 L of mobUe phase was collected and discarded. 
The mobile phase was then adjusted and fractions collected based on 
dlol column bed volume. Fractions containing new compcnents were 

15 then purified with semi-preparative high pressure liquid 
chromatography on PVA·SD (polyvinyl alcohol funcllonallzed slllca 
gal). with peak collection based on UV signal monitoring at 265 nm. 
For individual component purifications, minor mobile phase 
adjustments were made (see Scheme 1 ). 

20 
Example fl 

Five grams of enriched tail cut (ID 33285-104·1) were 
dissolved ln 20 ml of CH2Cl2!MeOH (96:4 vlv) and applied to 200 g (- 400 

25 ml) of pre-conditioned dio1·bonded silica (40-63 µ..irregular media) 
contained In a glass column (600 x 60 mm, 1.18 L). The diol column 
conditioning step prior to sample application Involved the passage cf 1 L of 
MeOH followed by 1.2 L of initial mobile phase CHaCJ2:Heptane:MeOH 
(60:40:2 v/v/v). After sample application, 2.4 L of mobile phase was 

30 collected after which tine the ratio of mobile phase was adjusted to 75:25:2 
and maintained for an additional 8 L Individual fractions were obtained and 
evaluated for the presence of minor components by analytical HPLC under 
the following isocratic conditions: PV A-SU, .5 µ , 15 cm x 4JS mm 
CH2C12:MeOH (98:2) / 20 minutes. Complex 1 yielded 200 mg of material 

35 containing 15% of a new component. Compound A, that is less polar than 
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antibiotic. 1 S-384. component 1. Complex 1 was furlher purified by 
dissolving so-to mg of the sample in 0.5 ml CH2C'2:MeOH (98:4 v/v) and 
Injecting on a semi-preparative PVA·Sll column (250 x 20 mm) aqulllbrated 
with CHtC12:MeOH (97.5:2.5 v/v). A flow rate of 12 mUmin yielded 5 mg of 

5 the dealred material within a 12·14.2 minute elution time window. After four 
addftional Injections were made. a total of 24 mg of Compound A (>98% 
pure) was obtained. 

Complex 2 (100 mg) was further purified by uafng the 
same semi-preparative HPLC conditions described as above except a 

10 CH2Cl2:Heptane:MeOH (78:20:2, v/v/v) solvent system was used as the 
mobile phase. Two pure components. Compound E (1.5 mg) and 
Compound F (9.5 mg) were obtained. However, the first component (2.4 
mg) was identif•d as a mixture of two compounds, Compound C and 
Compound 0, based on analysis of spectroscopic data. 

15 
Ex•mpJe 12 

FIYe grams of enriched head cut (ID 33285· 104-2} was 
dissolved in 25 ml of CH2Cfa:MeOH (96:4 v/v) and applied to a recycled 

20 200 g diol-bonded srtica gel column. Recycling Involved passing 1.5 L of 
MeOH fofk>wed by 1.5 L of starting mobile phase CH2Cl2:Heptane:MeOH 
(60:40:2 v/v/v). After sample application, 2.8 L of mobile phase was 
coUected and effluent discarded. Mobile phase was adjusted to 75:25:2 
(v/vlv) and 400 ml fractions were coHected. Based on analytical HPLC, 

25 four fractions were pooled as complex 3, and yielded 360 mg of a 
yellowish powder after rotary evaporation. (The rest of the fraclions were 
pooled as complex 4.) HPLC analysis of complex 3 on PVA·Sil indicated 
two peaks wilh elution times earlier than Compound A. Optimization 
studies for preparative chromatography led to the selection of a binary 

ao ao&vent system composed of n-butylchloride:MeOH which revealed the 
presence of a third entity. Approximately, 4<>-45 mg of complex 3 was then 
~fssolved in 1.0 mL: of CHaCJ2:MeOH (96:4 v/v) and injected on a semi· 
preparative PVA-Sil column (250 x 20 mm ) equilibrated with n­
butylchloride:MeOH {93!7 v/v ). Flow rate was 15 ml.hninutes and UV 

35 detection was at 265 nm. Three components were collected. The fl'st two 
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components (9.5 mg and 11.5 mg) were unstable and could not be 
Identified. Only the third component (39 mg) was Identified as Compound 
a. 

Complex' (81 mg) was further purified by a modified 
5 semi-preparative HPLC method limllar to the conditions described above 

but wlh a d"lfferent moblle phase of CH!Cla:MeOH (97.5:2.5. vlv ). Three 
pure ~ponents, Compound G (8. 1 mg). Compound H (8.7 mg) and 
Compound J (27.5 mg) were obtai\ed from this complex. 
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&CHEME 1 
Tan Cut (ID 33285-104-1) 

I 
OiOl•bonded slUca (C~la:Hept.:MeOH) 

I (80:40-J!) 

Complex1 

Step Gradient 

(75:25:2) 

PVA-Sll 
(CH2CJ,:MeOH) . 
(97.5:2.5) 

Compound A 

Complex2 

PVA-Sfl 
(CH2CJ2:Hept:MeOH) 
(78:20:2) 

PCT/US96/1S750 

Mixture Compound E 

I 
Compound F 

(Campotmd C + Compound D) 
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SCHBAE 1. ctd. 

Front Cut ( ID 33285-104-2) 

I 
Dlol-boncled slUca (CHzC'2:Hept.:MeOH) ________ I (eo:A0:2) 

(Step Gradient) 

(75:25:2) (90:10:3) 

Compex3 Complex4 

I PVA-Sil 
(n·BuCt:MeOH) 
(93:7) 

Compound& 

PVA-SH 
(CH2Cl2:MeOH) 
(97.5:2.5) 

PCTJUS96/157SO 

Compound G Compound H CompoundJ 

5 

PHVSJCO-CHEMICAL PROPERTIES 

AU compounds were obtained as white powders after 
10 removal of solvents. The compounds are soluble In methanol, dimethyl 

aulfoxide. ethyl acetate, acetone _and chloroform; partially soluble in diethyl 
ether. dlchloromethane and 1-chlorobutane; Insoluble In hexane. 
petroleum ether and water. The physloo-chemtcat properties and 

spectroscopic data of these compounds of the Invention are summarized in 
15 Table 1. 



Table 1. Physico-chemlcal properties and spectral data of Compounds of Iha Invention 

ComDOUnd A Comoound B com~-.uc Cornoound D Comnound E 

[uJ20o • 48.4 ° .. 45.2° .... .... ·47.2° . 
(c0.1, 
MeOHl 

UV 211 211 211 211 211 
max.(nm) 268 265 268 268 288 

309 305 307 307 sos 

IRmax. 3454,2939, 1734 3430,2940, 1729 3447,2938, 1730 3447,2839,1730 3431, 2939, 1729 
(cm•1) 1853, 1544, 1467 1622, 1544, 1458 1852. 1623, 1544 1652, 1623, 1544 1852. 1623, 1544 

1384, 1258, 1128 1884, 1258, 1 UJ:i 1455, 1384, 1343 1455, 1384. 1343 1465, 1384, 1257 
1065. 1030. 990 1035 1258. 1102.. 1037 1258. 1102. 1037 1125. 1037 

.... .... 

~ 
\Cl ;:: 
~ 

a 
~ 

i 



Table 1. PhYSico-chemlCal -;._ ... tes ana aulM.81 aata or com 
ComooundA ComPOUnd B Com--..:: C 

Molecular 1663 1827 1645 
Weiaht 

FABMass 1684 (M+H)+ 1628 (M+H)+ 1848 (M+H)+ 
Soec. 

Molecular C.,.,HeeNOaaCla C7Qli~038C'2 C71H101NOaaC'2 
Formula 

13CNMR 120.9ppm 120.9 ppm 120.9ppm 
(CDCh)b 118.9 DDlll 118.9 nom 119.0 ppm 

1HNMR AG1 FIG2 AG3C 
(CDCl!l\ 

5 

DOUnas or tne 1nven1ton tcta.) 
Comoound D Com-·· ... -.. E 

1843 1581 

1644 (M+H)+ 1582 (M+H)+ 

C11HaNOaaClt · CeeH•NOaeCI 

120.2 ppm 120.2 ppm 
118.9 DDm 118.0 DDm 

FIG3C FIG4 

_. 
N 

~ 
~ 

~ 

~ 
i 
e! 
~ 

~ 



Table 1, Physicodlemical properties and spectral data of Compounds of the lnventlon(Ctd.) 

Comoound F ComPOUndG Comoound H Comnound J 

[aJ20n (MeOH) ·47.0° .. 45,5 ° • 45.8 ° • 72.30 

UV max. (nm) 211 211 213 210 
264 265 265 285 
305 305 303 305 

IR max. (cm•1) 3477,2936,1728 3434,2939, 1734 3430,2937, 1734 3459,2935,1853 
1652, 1822. 1544 1852, 1622, 1544 1853. 1823, 1543 1823, 1452, 1315, 
1457, 1384, 1341 1454, 1384, 1257 1457, 1385, 1345 1282, 1173, 1101 
1260. 1128, 1036 1102. 1038 1258. 1172. 1038 1068. 1034. 992 

Molecular Waiaht 1595 1615 1645 832 

FAB Mass Soeo. 1598 CM+H}+ 1816 (M+H}+ 1646 fM+H)+ 833 (M+H)+ 

Molecular Formula c~--NQgCI c_..: !-~NO•Clt C •. .: : .... NO.Cl~ c .. ..... ·~7 

-w 

~ 
IO a 
~ 

a 
I -.... 
~ 
~ 



Tabla 1, PhysJco.chemlcal properties and specaral data of Compounds of the lnvention(Ctd.) 

Com G ComDOUnd H ComDOUndJ 

130 NMR (CDCI 120.1 120.9 121.0 -d 
118.9 119.0 119.1 119.0 

1HNMR lCDC: FIGS RG6 RG7 AGB 

a. The opllcal rotation was not measured due to the mbcture of two componaita. 
& b. Only two in~t chanical shifts of dislincllve ortho-ester carbons were listed. 

c. FIG 3 lndlcalad the presence of a mixture of two compounds. 
d. Compound J possesses only one ortho-ester fur\Ctfonality. 

-..... 

~ 
'° ::! 
t: 
::t 
~ 

a 
I 
~ 
Ul 

~ 
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SIBUCTUBE DETERMINATION OF THE CQMpouNpS OF 

5 THE INVENTION 

The structures of the compounds were elucidated based on 
spectroscopic data analyses. including ultraviolet (UV), Infrared (IR}, Fast 
Atom Bombardment mass spectrometry (FAB-MS), proton and carbon·13 

1 o nuclear magnetic resonance (1 H and 1ac NMR) methods. These 
compounds were characterized as novel eveminomicin related antibiotics. 
1sc NMR data of two Important ortho-esters are listed in Table 1. 'H NMR 
spectral data of Individual compounds are shown in FIGS 1-8, respectively. 
Assignments of some important protons and carbons were accomplished 

15 by attached proton test (APl), 2-dimensional nuclear Overhauser effect 
spectroscopy (NOESY), heteronuclear multiple bond correlation (HMBC) 
and heteronuclear multiple quantum coherence (HMQC) experiments. as 
wen as by a direct comparison of spectrat data with the antibiotic (18-384· 
component .. 1, eveminomicin) claimed In U.S.P. 4,597,968 as a reference 

20 standard. 
EXAMPLE 1 

The structure elucidation of ComPound A was accomplished 
by analysis of mass and NMR spectroscopic data. The FAS mass spectral 

25 data showed a 34 amu increase of molecular weight by comparison with 
the reference sample (13-384-component .. 1. evemlnomlcin). A trichloro­
containing molecular ion cluster was observed in the FAS mass spectrum. 
Both observations revealed the presence of a third chlorine atom In 
Compound A. The attachment of this extra chlorine atom to the aromatic 

30 ester fragment on right side of the molecule was determined based on a 
secondary fragmentation analysis in comparison wilh the reference 
sample (13-384-component-1, evemlnomicin). (DIAGRAM 1). However. 
the mass spectral data was unable to locate the exact Position of the 
chlorine atom on the aromatic ring. The position of this chlorine at C-58 

35 was further determined on the basis of NMR spectral data, indicating a 
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strong correlation of the proton-60 and methyl protons-62 In NOESY 
experiments, and a connectivity between the proton«> and the methyl 
carbon-82 i'a HMBC experiments. Therefore, the structure of Compound A 

was determined to be that shown in DIAGRAM 2. By utDlzlng the same 
5 methodology. structures of other compounds were also elucfdaled and are 

Illustrated In DIAGRAM 2. Compound C and H are shown In DIAGRAM 3. It 
should be noted that Compound J was characterized as a relatively small 
dlsaccharide linked to a bicycfac aromatic ester moiety l'lrough an ortho­
ester functionality as shown DIAGRAM 4 below. 
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• 
l 

OH r 

'210 
OH 

R1 R2 Ra,Aa· As Re 

evemlno 
mlcln* - H OH OH,H OMe Cl Me 
CompdA Cl OH OH,H OMe Cl Me 
CompdB H OH -0 OMe Cl Me 
CompdD H OMe OH,H OMe Cl Me 
CompdE H OH OH,H OH H Me 
Compdf H OH OH,H OMe H Me 
CompdG H OH OH,H OMe Cl H 

•eveminomicin is 1he wbiolic 13..ae4, component 1, as disclosed in 
USP 4,597,968 
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'The italicized, capttal letters identify the rings In the 

compQunds of the Invention 
The structures for compounds C and H are shown just below. 
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Qlagram a 

"1t;°'1\ 'f-o-J\ }-'\fl.}:~'l\l '1!' °iLl O.fe_/\ ~ 
N02 ? OMe 

co 

OH 

ii 

Compound C R,-CH3; R8 -CH3. 

Compound H R,.C(O)H; Ra •H. 

PCT/USff/15758 

5 The structure for compound J Is shown just below in Diagram 4. 
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BIOLOGICAL PBOPEBDE8 OE THE CQMeouNDS OF THE INVENTION 

The minor components •re tasted for activity based on an agar 
5 disk-diffusion protocol. Each component was dissolved at 1 mglrnL In 

CH.tC'2: MeOH (95:5 v/v) and a tan fold dUutlon made in the same vehicle. 
Twenty microlilers of each ~tratlon was transferred to an 8 mm 
standard paper disk and allowed to air dry for thirty minutes. Each 88t of 
disks were placed on agar seeded with Staphylocgccus auraus at two 

1 O pH's fl/8) and Incubated overnight at 35oC. Zones of sizes of inhibition are 
given below as the diameter of the circle of Inhibition and are given in 
miHimeters. The results are tabulated below: 
Amount 20µg 2Jtg 20 µg 2pg 
Evemlnomlcin 21 19 26 23 
Comoound A 20 20 26 23 
Comoound B 14 12 17 13 
Comoound CID 20 18 22 17 
Comoaund E 18 16 22 17 
Comoound F 17 16 20 17 
ComooundG NT NT NT NT 
Comoound H NT NT NT NT 
ComcoundJ 0 0 10 0 
As used herein, NT means not tasted. 

15 The nearly equivalent potency of Compound A with eveminomlcin was 
further documented on a four fold dilution. 

20 

JD m antibk>tic activity of the compounds of the Invention can be 
demonstrated in mice via subcutaneous administration. 

lhis invention may be carried out using pharmaceutically 
acceptable compositions comprising a pharmaceutically acceptable carrier 

· and one or more compwnds selected from the group consisting of A, B, c, 
D, E. F, G, HandJ. 
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As such, the antibiotics may be administered with any suitable 
pharmaceutical carrier and administered orally. parenterally or topically in 

a variety of formulations. For oral administration, the antibiotics of this 
Invention may be compounded In the form of tablets capsules. elixirs and 

5 the like. Tablets and capsules may contab'a such excJplents as starch or 
lactose; llquld forms may contain coloring or flavoring agents. Topical 
preparations may be In lhe form of creams, hydrophobic or hydrophilic 
ointmalts or aqueous, non-aqueous emulsion-type lotions. Typical carriers 
for such fonnutations are water, olls. greases, polyesters, and polyols. 

1 O Parenteral formulations, e.g. lnjeclible dosage forms are usuaUy liquids 
such as solutions or suspensions with typlcaf carriers being di&tHled water 
or saline solution. 

The dose to be administered Jn any particular dosage form will 
depend on various factors, such as the Characteristics of the animal 

15 species being treated, the susceptibility of the Infecting organism to the 
antibiotic, and the stage and severity of Iha Infection. Generally, the 
dosage administered Is from about 1.0 mg to about 25 mg/kg of body 

weight per day, In diVided dosages, the specified dosage being left to the 
discretion of the practitioner. 

20 In treating certain patients with the compounds of this Invention, It Js 

25 

posslble to Include other pharmaceutically active ingredients in the dosage 
unit. 

THE MICROORGANISM 

The microorganism used to obtain the compounds of this invention 
la a mutant strain of Miaromonospora Carbonacea var Africana as set forth 
In US Patent 4, 597, 968 which Is hereby incorporated by reference. The 
way In which Ws mutant strain Is obtained Is as set forth In this application. 

30 The mutant strain of Micromonospora Carbonacea var Aftfcana was 
prepared as sat forth Just below. lnltlally. parent strain sec 1413 was 
subject to N·nltrosoguanldlne (NTG) mutagenesls resulting In greater than 
a SO°k kill of lhe culture. Fifteen hundred surviving isolates were examined 
for enhanced biologfcai activity against.&.. aureus and Ea. mn. Single 

35 colony isola1es were germinated In test tubes containing 10 mL of 
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germination media and shaken at 250 r .. p.m. on a gyratory shaker at SOoc 
for 48 hours. Fennentation studies were Initiated by transferring 2.5 mL of 
the teed to 250 mL Erllnmeyer flasks containing 50 mL of fermentation 
medfa and Incubating at 3C)OC for 96 ~rs at 250 r.p.m. on a gyratory 

5 ahaker. sec 1631 was Identified as an improved producer of the 13-384 
complex on the basis of Jts Improved bJoactlvlty against & auraua and .E.. 
mn. 

Strain sec 1759 was Isolated by NTG mutation of scc1ea1 
followed oy selection. of 1hEt Isolates on agar plates containing 150 p.glml 

10 of evemlnomlcin(complex of nttro and nltroso analogs). Strain sec 2146 
was obtained by NTG mutagenesls of sec 1756. Except for isolating the 
NTG mutagenized strains of sec 1831 on the high levels of evemlnomicin 
(complex of nltro and nftroso analogs), the protocols for both mutatiOn 
studies were as previously described. For the latter two mutation studies, 

1 S fermentation broths were extracted with ethyl acetate and the concentrates 
were chromatographed on Whatrnan LKGDF thin layer plates in a solvent 
system consisting of chloroform:methanol (9:1} followed by bioautography 
against & aureus and ~mil to confirm the production of all components 
of the antibiotic complex. To folow the increased titres of evemlnomicin 

20 (complex of nltro and nltroso analogs), thin layer plates were examined by 
using lhe Shimadzu CS.930 TLC plate seamer and quantltating lhe 
higher producing extracts using HPLC. Combined titers are defined as the 
sum of evemfnomlcin nltro and nitroso analogs. 
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WHAT IS Cl.AIMED IS: 

1. A compound of the fonnula 

~ l-t;°'1\ l-~ f.o~ J\ ;:°"" 
~o'fLJ~,~'l 
N02 -~ O Me Ra" t 

co 
~ 

Ct 

OH 
OH yo 

0 

i Me CH,OM• 

\qo~~ 
OH 

"1 R2 Ra,Rr R4 Rs Ra 

evemlno 
mloln - H OH OH,H OMe Cl Me 
CompclA. Cl OH OH.H OMe a Me 
Compel& H OH =O OMe Cl Me 
CompdD H OMe OH,H OMe Cl Me 
Compd! H OH OH,H OH H Me 
CompdF H OH OH,H OMe H Me 
CompdQ H OH OH,H OMe Cl H 

or a pharmaceutically acceptable salt thereof. 

i 

0) 
0 

THIS SHEET HAS BEEN 
REPLACED 
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2. Compound A according to claim 1 wherein R1 is Cl. Rt is OH, Ra is 
OH, Ra' ls H, FLJ Is OMe, Rs Is Cl and Re is Me; 

or a pharmaceutfcaly acceptabJe aalt thereof. 

5 a. Compound 8 according to claim 1 wherein A1 Is H, Rz fs OH, A3 and 
Fb' taken together are -0, "4 ls OMe, Ag Is Cl and Rs Is Me~ 

or a pharmaceutically acceptable satt thereof. 

4. Compound D accorclng to claim 1 wherein R1 IS H, Rz ls OMe. Rs is 
1 O OH, Rs' ls H, Re Is O~ Ai Is Cl and Re la Me: 

or a pharmaceutically acceptable saft thereof. 

5. Compound E according to claim 1 wherein R1 is H, Ra. ts OH. Rs Is 
OH~ Rs' ls H, fl4 ts OH, Rs Is Hand Rs Is Me; 

15 or a pharmaceutleally acceptable salt thereof. 

8. Compound F according to claim 1 wherein R1 is H, Ra, ls OH, Ra is 
OH, Ra' ls H, Re is OMe, Rs is H and Re Is Me; 

or a ph~rmaceutically acceptable salt thereof. 
20 

7. The Compound G according to claim 1 wherein A1 Is H, Ra, is OH, 
Rs is OH, Ra' is H, Ria is OMe, Rs Is Cl and Re is H; 

or a phannaceutically acceptable salt thereof. 

25 8. The Compound H according to claim 1 wherein R1 is H, R2, is OH, 

30 

Rs ts OH, Ra' ls H, Ac ls OMe. As is Cl and Re Is Me; 
or a phannaceutically acceptable salt thereof. 

8. A compound of the formula 

THIS SHEET HAS BEEN 
REPLACED 
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llK;o'1\ )-Meo o~ ;:\J°\h 
'ftiu~l 

co 
M 

OH 

.. 
ll 

R~(O)H: R8 •H (Compound H). 

or a phannaceutically acceptable salt thereat. 

10. The Compound C according to cJairn 8 wherein R7 is CHat and Re is 
5 CHs: or a pharmaceutically acceptable salt thereof. 

11. The Compound H according to claim 9 wherein R1 is C(O)H and Rs 
ts H; or a pharmaceutically acceptable salt thereof. 

1Wii01iiHiT · TH\S SHEET HAS BEEN 
REPLACED 
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12. The compound of the formula 

yo 
0 

°) 
J 

0 

5 

or a phannaceuticafly acceptable salt thereof. 

1 S. A composition comprising a compound according to claim 1 and a 
1 O pharmaceutically acceptable carrier material. 

14. A composition comprising a compound according to claim 9 and a 
pharmaceutically acceptable carrier material. 

15 15. A method for treating bacterial infections In a mammal which 
comprises administering to the mammal in need thereof, an antlbacteriaHy 
effective amount of a compound accofding to claim 1. 

16. A method for treating bacterial Infections in a mammal which 
20 comprises administering .to the mammal in need thereof. an antibacterially 

effective amount of a compound according to claim 9. 

THIS SHEET HAS BEEN 
REPLACED 


